Testing Chimerism. Each chimera used to provide T or B cells was tested individually for its content of donor-derived lymphoid cells by the use of appropriate anti-H-2 sera and complement (4) . The spleen and pooled lymph nodes (LN) of all chimeras used in the present studies were >97% of donor-Fx-marrow origin.
T Cells. Nylon-wool-purified LN T cells pooled from peripheral and mesenteric LN of fiveeight unprimed chimeras were activated to sheep erythrocytes (SRC) ih irradiated (CBA X B6)Fa mice as described elsewhere (4, 5) . The SRC-activated T cells were recovered either from thoracic duet lymph or the spleen plus LN of the recipients 6 d later for use as T helper cells.
When using CBA T cells as helper cells, LN cells from CBA mice primed 2 mon before with SRC were first depleted of reactivity to B6 alloantigens by acute recirculation through irradiated (CBA × B6)F1 mice (6) . Unprimed (CBA × B6)F1 LN cells were positively selected to SRC in irradiated parental-strain mice as described elsewhere (5) .
B Cells. Spleen cells from chimeras or from normal mice (two spleen donors per group) were treated with anti-Thy 1.2 serum and complement to remove T cells (5) .
T-B Collaboration. T-B collaboration was measured in vivo by transferring T cells plus B cells and SRC (0.1 ml of 5% solution) intravenously into (CBA X B6)F1 mice given 800 rad 1 d previously (5) . IgM (direct) and IgG (indirect) plaque-forming cells (PFC) were measured in the spleen 7 d later.
Results

B Cells from F1 ~ Parent Chimeras.
The approach was to test collaborative interactions between T and B cells from normal and chimeric mice in the PFC response to SRC measured in irradiated F1 hybrid mice (Materials and Methods). T cells taken from unprimed FI ~ parent chimeras were first activated to SRC for 6 d in irradiated F1 mice.
Four experiments were performed with T and B cells from F1 ~ parent chimeras. In three studies, the B cells were taken from SRC-primed chimeras; unprimed chimera B cells were used in the fourth experiment. A representative experiment with primed chimera B cells is shown in Table I . In all experiments, the chimera T cells collaborated well with B cells of the parental strain used for marrow reconstitution, but very poorly with B cells from the opposite parental strain. However, in none of the experiments did the chimera T cells display any obvious restriction in their capacity to stimulate chimera B cells, even with limiting doses of T cells. For example, F1 ---* CBA chimera T cells collaborated just as effectively with heterologous F1 ~ B6 chimera B cells as with homologous F1 ~ CBA chimera B cells (Table I ). This point was examined semi-quantitatively by calculating the ratio of the PFC numbers obtained with the homologous chimera B cells divided by the PFC numbers observed with the heterologous chimera B cells. A value of unity would thus signify no preference for the expression of T-cell help. The total mean ratio observed for three experiments with primed B cells plus the one experiment with unprimed B cells was 1.07 (range 0.59-1.51, 14 determinations) for IgM PFC and 0.98 (0.46-2.25, 14 determinations) for IgG PFC.
Analogous data were obtained with two different types of nonchimeric T cells (Table II) , viz., normal homozygous T cells (experiment 1) and F1 T cells positively selected to SRC in irradiated parental strain mice (experiment 2). Although these cells showed marked restriction in collaborating with parental strain B cells, no restriction was apparent with Ft ---* parent chimera B cells.
Expression of Ig Allotype in FI ~ Parent Chimeras. PFC in Table II were enhanced with an anti-Ig b allotype antiserum specific for Ig allotypes of B6 but not of CBA (5) . It is evident that both F~ ---* CBA and F1 ---* B6 chimera B cells produced approximately equivalent numbers of Igb-PFC. Therefore, the Ig allotype of the hosts used Preliminary work established that macrophage-like cells, e. g., peritoneal exudates, from Ft ~ parent chimeras were almost entirely (-->96%) of donor-F1 origin (footnotes to Table III ). This strongly suggested that the antigen-presenting cells in the chimeras were of donor origin. If so, would the antigen-presenting mechanism in Fx ---* parent chimeras be similar to that of normal F~ mice or, because of adaptive differentiation, would it resemble that of parental strain mice?
To study this point, the helper function of normal Fx T cells was tested after activation to SRC for 6 d in irradiated normal mice or in re-irradiated Fa ~ parent chimeras. As shown in Table III , unprimed F~ T cells activated to SRC in irradiated parental-strain mice collaborated well with B cells of the strain used for activation but poorly with B cells of the opposite parental strain. Significantly, F1 T cells activated in re-irradiated F1 --* parent chimeras gave good responses with either population of parental-strain B cells. Thus, as in normal F1 mice and in contrast to parental-strain mice, antigen presentation in F1 --* parent chimeras was sufficient to stimulate both subgroups of normal F1 T cells.
Discussion
The theory that H-2 determinants encountered during ontogeny determine T-cell specificity has encountered comparatively little opposition, largely because the decisive role of H-2 determinants on the function of mature T cells is well established. The possibility that B cells undergo an analogous process of adaptive differentiation, however, is less attractive for two reasons. Firstly, in contrast to T cells, there is no evidence that the H-2 complex influences B-cell recognition of antigen. Therefore, it is difficult to envisage a mechanism whereby confrontation with H-2 determinants during early development could affect B-cell specificity. Secondly, the concept of adaptive differentiation of Katz et al. (3) states the H-2-encoded structures on B cells required for interaction with specific T-cell subgroups are clonally distributed. Thus in normal heterozygous mice, Katz et al. envisage two discrete subgroups of B cells, each carrying H-2-encoded determinants of only one parental haplotype. To date there'is no precedent for such allelic exclusion of H-2 determinants, at least as detected serologically.
Our failure to detect any evidence for abnormal differentiation of B cells in F1 parent chimeras clearly contrasts with the findings of Katz et al. Attempting to reconcile these conflicting findings is difficult because the mouse strains, antigens and assay systems used in the two studies were different. Hence the present data cannot be said to contradict the findings of Katz et al. Nevertheless, the data do imply that H-2-dependent adaptive differentiation of B cells may not be a general phenomenon.
Because H-2 restriction applies to T-macrophage interactions as well as to T-B collaboration, we thought it also of interest to determine whether macrophages (accessory cells) undergo abnormal differentiation in F1 ~ parent chimeras. Studies on the helper specificity of normal F1 T cells activated to SRC in re-irradiated F1 parent chimeras (Table III) suggest in fact that, as for B cells, the antigen-presenting mechanism in these chimeras is not discernably different from that in normal FI mice.
The present data thus favor the conservative view that the H-2 determinants on B cells and macrophages which restrict T-cell function are expressed codominantly on F1 hybrid cells and that the expression of these determinants is not influenced by the environment in which cell differentiation occurs.
Summary
Information was sought on whether B cells undergo abnormal differentiation in Fx ~ parent chimeras (irradiated parental-strain mice reconstituted with Fl-hybrid bone marrow cells). As assessed by collaborative responses to sheep erythrocytes in vivo, three different types of T cells restricted to interaction with strain a H-2 determinants were shown to collaborate as effectively with heterologous F1 ~ b chimera B cells as with homologous F1 ~ a chimera B cells. This applied to both primed and unprimed B cells, to IgM-and IgG-antibody formation and to production of Ig allotype. Thus, unlike T cells, B cells from Fx ~ parent chimeras behaved indistinguishably from normal F1 B cells.
F1 ~ parent chimeras were also examined for their capacity to present antigen to
